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illl;MSnt^-oy- Mfc*Ji<fcSi—«>y- 

IS.- «i«Sil>»>a>®^-*;KB«ia-Tfir)* 1 -<oy- h • 

So 

[»*«2] M*aiB*©*i#ail:*i>T. « if 
BcO±IBMOSFET*»#««3&ta»LfcR--<Offljii 

Si. 

n-?-*n-?-©±Be{cw i siomos f e TAmt&z 
lam-roy- h ^ g n >gfl;fltT?*a c 

ifc£:-r£¥^#£!B,> 

E^— ®y- 'J > "J 3 >«T C ir^r^m 

^t. si=:©y-h«a*tsffiiHrta«:*tWL. -nic 
ft. 

[»*3B9] »#«7ffi*©¥**£B»ifi2r8!«;::i3 

m&m i o ] 7 lBtt<z>¥*#gB8ift:#&i;: 

*^x. *=©y— H*«»©-»#B^ii3EiS.*:LT to 

[0 0 0 1 ] 

i) mm<Dm&&mR?Jim2>Y- ; 5>>>>x9- cwts 

O I -MOS F ET<hB§IS1--5) ©ffifjg^ffitcH 

-r-s. 

[0 0 0 2] 50 



2 

[&*©&«] MflB»lM*:ffl«©B*L<r>*ft»::ft» 
JMi^l:, SiSSiSii5^flg*««:gB©^lc<toa 

^g*T**5MOSFET©M<bS:#Afcf&, dtl 

;i/fi (HJ^y— h«ffi©s$) ©ag/Mc^^L^tiMffi 
■zumfcm&tfm? ttmmm& e. ra^as lt l s 3 

* . ««B £ JgJSK T €T & H C t Zi. E -V $> 

[0003] c©fltttnaic»uT. ->un>-^->- 

-f»al/-? (SO I ) Wjg'NWL S I IUgS©Mjff^ 

Ji©BIJP£»< LTV>< iiT. V— X • h* l^-f >ffl*£ 
tc^«Lfexi7X^>->3 >BB©JPS£iWKU C©gp 
#©«##* £^fc£li\ MOS FETgB©BS8Mfc{c 

3PJCJ:**^»« (ST I) SMffl^SCtT, &IR 
SO IBB©*?***!*, ifMUIH51.i£il;i7 

un>«©^^r5 i ^^;usp$e#-r ; &^©ftS)S^: 
© 5^ * ;us ifi^io] \z a » z> ik *i 0 e s «t \z m < -? -5 
ztx\ ->u=i>B^©^Ee^©fl^fli©x^;u^— 
SSil^^^n. ^-v^UgBtcfi, t?iIi©/|N^fi, 

^*±#L, MOSFET^©iSjgft^^$n-g>^<h 
73*ftlttfaT<^-S>„ [S. Takagi, et. al. J 
pn. J. Appl. Phys. , Vol. 37, p. 

1 2 8 9 ( 1 9 9 8)] 

£ e>(C. SWt^-f ^JU->U 3>Jf £±T#"E>y— h*6iB 
IS:^LTy- h«ffiTtt$*dtyl^t0-5^yjl/y— 
hSO I -MOS FETeiigSrt-g.CtT, ->U3>I 
©±T#®**-€-n-en5 L -v *)V h L TmifcTZ) <fc o izfy. 
0, ^fciTW^-v^S^clc^Sn-SB^^F©^ 
*Sftmic«fcrj±s2TittWLfc->'Jn>@4>©^e : fBf©^ 

MOS F ET©S5i(i*«xfSU4±©|^±*t^$ns. 
[M. Shoji et a 1, J. Appl. Phy 
s. p. 2722, (1999)] flOAT. i©^ii« 
Ift^^MfflWSIlCWOTttfeTt^Ty- 

2 0 nm^T©^f©^t.nI^T-*-5o [X. Hua 
ng, et al, I EDM' 99, p67 (199 
9) ] 

-f>->ai/-^ (soi) mm<Dmm\ziz&,T<D&? 
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[0004] m—iz. s o i m^mm-t^tz^z^ 

a*SOIwaf erSffl^Tl^tf, SOI waf 
e r ( 5 b u 1 k silicon wafer (CttLT 

£ft*lf#ft^o SOI wafer te^/BTfc A 
IC, wa f e r±t # ©«ttJC«Sft^RS**SpflELTfe, - 

Z>o ct^Twa f e r £® \Zt>tzr> TSSii^Pfe 
JKKWWI-rSi^K^USO I wa f e r OSligSrS 

[0 0 0 5] *n«c, i^Sy'Ja>f$±T (S 

a> frzmmzte2&ztsy-hmm<Dj&f&j)mmT:$> 

■>U3>wa f e r ±l:UffflO0>!g-(£>y- bmm&]&f3i 
LTz'ik, d^-hfC CVDiftift£(0«»#*ita 
L, £ bC^n^?SfbU, MT^l^wa f e r £± 
y- h *»J« bfc»-<0¥*#£ffi£Tfc 
LTS-^y'J^/waferCgfL, 

^-0y'Ja>waf erBIOIilkl, »<^> 

] )^>mzm$Lv. m'&izz.<D±<D&—<Dtf—bmM\z 20 

[0 0 0 6 ] Lt^U ^<£J;5ft^ffiTte. tztzT'ZA. 
ftf$.<DM l^teO^btSO I wafer fe*^*^ 
9&£nfcwa f e r £JE t^TSiiS ITt^ d £JCft 

itefifclfcOfiA^ m^#X(D^M^ca£fAft 

itm 1 i t h o g r a p h y XglCjfiScBftiea*^** 

[0 0 0 7] " ^OcfcS&fflH&mjB-r^fcfcK:, sfs 

O I wa f e r ±0)vUn>Ji&aiV^S±(caieaiX 

>£^/£Lfc^ cin^aa^fsiic, 5>U3>iicD4 i * 

[0 0 0 8] L#>U Jl(D«t3S:#ffi-ett. ^fSOI 
wa f e r±(DvUa»lS:Sft^iS±tclmX"r'5^t^ 

R I EttH7X^SffifflL6ttntf&6f 1 i thog 
r a p h yX8JCiaa©fiffl^*^^c:<t««W<!:H« 

nr^ztztb. ;iziz&$kXffi^ffimmA~?z>~*im 
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<7)ii52 iWt>. MOS FETc^ifi) liSO Iwa f e r 
flE^CDtfSOMOS FETSMt ^Ci^ 

jLhmm-?&z>o mmzfrfr^v<Dj:v\zi£\Li,fzz/i) 
?>mmm<D&?u4miz&ft\zwA;fm&iz^t>®T 
j&safty- bmmmxm uzsx h/\^->^Mt§ c 

tttJBK, R I EftlXI*5&lSt>. y'ja>iili 
"T, throughpu t!)fiT«c ^OD^tifte. H 

to«> 4 ^ v >xa »w j: o y- h i«a»*i«w \z 
R i EJnxi»*-r4*^t>ra«T»*c:<htt^3*Tt> 

ftl^o £fz. SfitcKSbfcV — X/ KU-f >««l*« 
[0 0 0 9 ] 

0, SIHK{bLfc^yjl/yr- hSO I -MOS F ETtCcfc 

ofi^^assfflwu 2*>\zr**)i,&mm<Dm 

*SrfiJJBLTj@iifiISO I -MOSFET^Mbi:^ 

t -r* i:-?-©«iixatt«*jcaaifl2-r4 1 ^ 5 sua* 
[0010] *mw&. ±m<D&ot£, ffi*sts<o^.« 

*I*SU »iftLfc^W-HSOI-MOSFE 

hcoit^^iHiigT^s. m&myjjiy-hso 1 -m 
osFETm roc* R¥»#8i©8ifi*s*fi« 

[0011] 

-rstt¥^a>- , ja>^^T^y-h^j^. T«y- 
tcfg-<z>y- Mi^jtaiMt, cn^vx^ it 

ft b ft a» o *:T«y- h «a»» *±««c»j« $ nfc» 
-coy- h«s<h t fc«c^;i/y- hsoi-MosF 
ETffimw-bmmtiLTmm-tztimmz. t&mm 

(fPffl) «Iv U n >S«lcS83fflft trench*^ 
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3>m : F«)SElt*f^fflt«fcO. tStOft t r e n c hit 
->'J n>S«l*iCB^Offi*»«eoffiJH^jS 

[0012] ■> g 3 >flSittE»it$nfcf TMt 

[0 0 13] rtaUSffl. £«fctf, T«y-h*««fiE* 
[0 0 14] W.—<Df- Ml^TXl'^tLTTJlIt 

myom^m.® (ttAii &«) £#a K*>a 

T'^^«AgBT-©*ii#jwtc3iff-r^„ z<Dtz®. mm 
aes-&w»cT»y-h*«**»jsjcan*. note*. 

Pel© a 1 1 i gnmen ttt&M&<&5. Sfe. 9^ 
[0 0 15] »-©y-h«aS:^Xi/*rtLTTW« 

mmm\z^m<fo (tztTH*. mm) zmxLzn&m 

[0 0 16] T3$y- MIMWSMtl-Cibo 
titf #'J>"J=i>*«B6fl:an*) P#lc#fS^b£# 
[0 0 17] T«y-h«««J*4feR&»ricT«IC»o 

Act, rt92Sffl*a[»&«<srK:i©?spsai#s-a-« 



.6 

dtlCJ:?). ^©^Pttigljlli^^iibTffiffl^n-S,., 
[0 0 18] T»y-h««tt±»y-h««4:n>^ 

- hffiffi^©n>^^ h*-)iMtfimizTmy- bmm 
[0019] ^<t, m9-+*)i4Sb3k0tn», -&®mm. 

<Dm&'My-7)l¥— h (Double-Gate )S 
10 OI MOSFET*{ffifi:*S$n5. 
[0 0 2 0] 

•>U3>»fi±i:. ^y-hsomioiisiM 

O S F E T £H*|£T*ffilB&&«iftIg**«r 3. 

[0 0 2 1 ] 01-ali -> U n >*iS#IS 100. 
*5d;tf. C©e^©^*S(Cf&^«(c^K2n^iHB^: 
hl/>f 1 0 1. ■S^-rBriBA»Hr»*. aifehl/ 
>5PteR I E©«k?fc4i»©^ffi© 3 
20 J; D J^fiET# -5. 

[0 0 2 2] Hl-btt. El 1 - aVffim&tztpilX* 
ifllfTl 1 0 0"CT?&M3Lfc*g*#e>n-5rtgB 
$P10 2 **riW®J»l«HT**. »fflfc hl/>? 1 
0 1 fi^ffiSlCJcO^^Uas-g-r-g.^iTrtgE^p 1 0 
2 £JB5fijcTS<, rtfl&HPIl 0 2©_hg&55#«<hLT»^ 

l/>f lOlffll&fflld. hl/>5 1 Sr. tt=2 
7. 83r3/d2t(,^H«|;^§^i;*{fte.nTH 
-5„ [T. Sato, et. al, IEDM-99, p 
so 5 1 7, ( 1 9 9 9) ] dftS©^?;*:? — £(MffllLT 
B^©KJ?©^^S->'J=i>« 1 0 3^#SCtm 
-5= *fcrtffl?SP»fife««^.tf«Hlfl:ig*«fc«HFS)J 

oa, \zmmitT-zzz\tiimo3iX"bt£^. m&iz. 

ft&&mizm-?2>ffln 1 0 4§R I E ©<£?&&;*[]©# 

[0 0 2 3] i2il 0 1 - b©4??i£ (CUB PgBl 0 4$ 

1^0iJ^«5OA. T»y-M*M*!12 0 2, #J 
40 x. kfcgmtt^FMf!) £*g A l/fc* l Jy | Ja>itMi«l 0 
0 0A£#lxJi*CVD (Chemical Vapor 
D e p o s i t ion) ffi£fflt^TftSB3£?|B] 102© 

mSrS-rKfffiSStSTS-S. CVDl; t fc5* l JyU3> 
©IftffllirtMBfCitt-pT^- (conformal) IC 

rt8B£P©«Hte4>&< ±gB# l J->'Jn>©gHfct;: 

•5. d©Ji-& 1 0 0 0 A©^U->'jn>*i®?-fk$tl-5 
50 rt(Cck0i^2 2 0 0A©!RKfbKa«»J5££tl«©T» 
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BBPBB1 0 4©raffllct)CVD^ctO*U->U3 

eb i; ens j: 3 i>T&mt&&rf&^ 0 mz-vtttam 

1 0 401^2 0 0 OA£LT&< iiTl 0 0 0 A<Dtf 

u a >^-€-n j ?ncDP^ii^ i ^<d c vDiiCct o *£« 
>s i o 3®±i:fc*u vu 3>**»jsgan«**cn 

[0 0 2 4] H3U, H2CDiIi:fc^L l ±ffiW«SA 20 
vU3>il0 3Sr*^®«*^j«;$n-5ftiK®«3 0 
ltCHPX»JEjclxfc»0)WiBJ»»HS:«-r. *^P««Ojp 
Xtt, T«y— MK*ffcBt 2 0 l^T«g^W^<DSB^ 
Ttait^^tL i t h o g r a p h y ffi^cfc^R I E 

y'JayflO 3SiStSC<!:TSS(:irittf5. 
[0 0 2 5] H4lt H3<Dlftjg*;:*fU W B y'j3 

>^t-®«3 o i±<d^-^^;p««3 o 2^tsmmz 

0 2Sr»PXJgJ5EUfc^©»fSjai«0«:^T- Xg&y- h 30 

«@4 o i imvvn/ifgsa o 1 pfltcte±ffi 
y-M«*i4 0 3**»«snT^. ±«y-h»» 

flH4 0 3tt±fiB#«aSxijD»Bi 0 3£«*.fcfi!&£ffc; 
U «*«5 0A<OSYt«S:«rit"r*C:<fcT»6n*. 
dcD£#, BBPffll 0 4*»ih-r-5T«y-h«ffi»© 

«2 0 2, g<bl«tc«fcg^±K:*«B£na. c<Dt£, ± 

U 5> U =3 > . ^7X^^4 0 2, CTA«'>Ul3>Slb^ 

^Jitfl 0 0 0A, 2 0 0 0Aftl^nMx.tfCVD 40 
ffi£rfln>Tift*6U Li thograph y jfcfccttf R 

»->Un>SI : P««3 0 iwft<a««K:<b5ismsftT 

t. y- h««o)««*cy- n(i*<»«gntiiTt) 
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[0026] 3\&m%. B5i:sr«t5c±«y-n 

■SAifi I 0- 0 0 Afe>K U^U-ca-Cy ^r^iW'O 
Sdose, :0lglxlOi8 C m-2, JCtgS£ 

n^>o -f ^->aA<Dx^>ii/^-^^^>U3>@3 o i 

©V-7/KH>««3 0 3, 3 0 4 ^JtiiL. TpB 

>«vx^«4 o 2Tiibn, xg&y- hii4 o i\ 

^(DIT(D U □ >^t^;l/3 0 2 , TSBy-h 

cdjbm^cjsct, K*<DaA^n«c^T8By— 

3, 3 0 4t:^ilW«$n?)^ i^Mlt 

^*;uB5»*WttaT?*ntf^3S2<ta!<z)so i -m 

0 S F E TTim U - ^ ^Mt^ei^^o * 

t> <d vpffii a n -5 <t m o m & £ n -5 c <t 

il> d<DA**y y y—Mi& L IZf&^&A&ffo CI <h £>T 

[0 0 2 7 ] SSK:, 16 IZ^^o^Z. EI5cD^itft: 
^^ftttfig, «Atf7;U^>*H»*Tfi»J^Ltf 1 3 

«***^#«HMfc«i6 0 1 dCD&HIX 

spy- Mi4 0 1 cssi^wcT^y- MI6 0 

*js»'>un>*^-flB«3 0 1 ^T^mm^m 
202 t©iBK:»j«anT^*T»y- M»aft«2 0 

l**K*coi£«S:ffl!±L*ieft>'U3>lR^««3 0 1 
a»c#IBLfcTSSy-h««6 0 2©TH**fttt, ±8B 

pin l £<D$t&m&mm LT^w-rz zt&~e^z>^ t 

1 0 2*a#Slt^CltTSl ; f±»*feo<hfcR**<0 

ttflgCD^^b^^^^o 

[0 0 2 8] 4iflI(7)^ffi©5%«6*Ma*ffi"e 
V«VKH>fi«3 0 3, 3 0 4KBrS<0»«tt* 
ift^ffAl, ^y-hSOI MOSFETM 

^^h^r^^T^o CCDc*:#, y- hft^^\cDZF>^^ 
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[0029] zmzm&»&* i v aofii^^T, sb 
[0030] ±ie, mmm\t. ^'jy'jnxcti^a 

ALT»5n^^JI/y- hSOIMOS F ETGDgJjg 

*fc<DTttfctr>. #U->>Jzi>»CGe&£*ffi 

fllT**U GeOfthOCFSfoTchamica 
1 dry e t c h i n g<8U— h S«3»S*T»y 

«etn©«»tt3Sffl t ^ 5 mmmzmt u fc a * ^ 

[0 0 3 1 ] ##S;£^LT. ±ffly-h«ffi 

i^a»ii*ia»S:^y;uy-hso I MOSFET 

ch I^GHcffi^T * £ £ *>T# * Z t. £ Z Z tCttfS LT*5 
[0 0 3 2 ] 

T\ «»&SO I Sfi4flcIiS»5iKg^&<, issn 

/£T £ c £ a* o> so i *«ftffli^-&ctJct 
[0033] ^*#««rtic«*owaffiffl*»«-r* 

dt^pJffiTfeO. SSlC, bu I kiMOSFET?: 

[o o 3 4] ffiiHic»i;s^*»jsfcu Cu^ecvD 
s±»y-h««<0«jsfc*-ctt, «E*<&«ifi#ffii;:£^ 

[0 0 3 5] ffi«fc5aBP»©Tj-ffi*IMILTBaC!) 

^8ffll:»«SnSO*IK<C(i:*TS*. CVDft 
OIiT^-tti:lMaJ»ottLTt)CO|{K8W 

[0 0 3 6] *fcaMBiatt«©»««C»«T**OT, 
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[0 0 3 7] htasvx^ttt UTTBM 

wy- htitaHiftwi:T»y- hss^sft 

±Ty-h«iB©al 1 ignmen tBijJK6<6 
[0 0 3 8 ] ©y- h«H^r^X^«i LTTSEfl 

[0 0 3 9] ^M^MT§y'j3>i[W^OT 
[0 0 4 0] ^««*AtClB*nT^-5««ttV-^/ 

[0 0 4 1 ] KlROWAtcfcfcO, ^©U^IBBE** 
V— A/ K U-f - 

[0 0 4 2] T»y-h«««JBK«iKS:J»«1--5^fto 
so ^fb*«JLBR> »J n >ll:i^^)C £ £#5ih-e^£ 0 

[004 array- bt&mtmtiLxmmkm&mm? 
[0044] T»y- h sjgfiE-r*^* -d 

[0 0 4 5] TWy-h«ffitt±»y— h««<ka>^ 
^ h»J5EOfc»©5l$fflLBB»*T$»T^tt^JinX 

40 $n^o c©fc»±Ty-h«a©«stw»«tt±»y 
[0046] ±wy-h*«ic^*-/^->£»j£-r 

y-hSO I MOSFET £.\sl\£flzM$L~$'Z> Z <h#*pj 

so [gi2] *mw<D*m{*mwmmm$:mw-r sm^m* 



(7) 



ftffl 2001-257358 



11 

:■ [04 ]-^5SWO^«f|cttBAactt«Rn-r<&NPiSfa« ' 
^tr&ffi0T&-5. 

100 ->iJa>MftSI 

101 ->u n >*mi*mmz&?mz'grznrzmm h 
i o 2 tt^tttw^^nfciSMffl h u>^&7kmmmm.* 

m i ] 



a 




12 

2 0 2' ■T^' < -^'fffl , gt*cLT^fi£$nfcv1?y:>>i>b 
>Jf 

3 0 1 *^«^$^fi)c-r-5.^«¥^Sv- | Jr3>® 
3 0 2 ^v^MH* 

3 0 2. 3 0 3 V— X/ h* U"f 

4 0 1 h*«*S:r# U v'J n > 

402 ±«y-h««±jcv^d7#tLT»rit$nfc 

V 'J 3 >£fll«t 

4 0 3 ±ffly-h»*»li:bTJBJ«Stlfc->U=l>S 

5 0 1 KJRKFP 

6 o i srFttJR^j&jfc-r * v 'J 3 >gKb®l 

602 ray- bum 



[02 ] 
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